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Tuesday, March 8, 2011 353areport on such events that may occur over both a limited and an extensive area
(across several sarcomeres). The mechanisms whereby local and extensive
quarky Ca2þ release events may occur will be discussed. The existence of
such quarky Ca2þ release co-mingled with the more prominent Ca2þ spark
based Ca2þ release provides important new understanding of cardiac Ca2þ sig-
naling in health and disease.
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Cardiac Ryanodine Receptor Phosphorylation at Ser2808 is Involved in
Intra-SR Calcium Sensing
Nina D. Ullrich, Ernst Niggli.
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During stress, cardiac function is enhanced via b-adrenergic stimulation.
Phosphorylation of cardiac ryanodine receptors (RyR2) has been proposed
to lead to increased Ca2þ release from the sarcoplasmic reticulum (SR), but
experimental findings are controversial. Using cardiomyocytes lacking the
PKA phosphorylation site Ser2808 on RyR2 we previously observed that
this site contributes to improved spatio-temporal synchronization of Ca2þ re-
lease during EC-coupling under b-adrenergic stimulation, presumably by
a Ca2þ sensing mechanism inside the SR. Here, we further tested the hypoth-
esis that Ser2808 phosphorylation modulates RyR2 function via its depen-
dence on [Ca2þ]SR. Cardiomyocytes from control and S2808A mice were
loaded with fluo-3-AM and Ca2þ was imaged with confocal line-scans.
Ca2þ waves were induced by increasing external [Ca2þ] to 10mM and ana-
lyzed in control and during b-stimulation with isoproterenol (1mM). In control
conditions Ca2þ transients during a wave showed a comparable amplitude and
time course. However, wave speed was reduced by 25% in S2808A cells, pos-
sibly related to a lack of background phosphorylation at this site. While ISO
increased wave speed by 15% in control cells (from 98 to 113mm/s), it re-
mained unaffected in S2808A cells (from 73 to 75mm/s). This situation could
be reproduced in control cells preincubated with the PKA inhibitor H89 or the
CaMKII inhibitor KN93, indicating a complex regulation of CICR that is
pharmacologically difficult to dissect in intact cells. Taken together our find-
ings in S2808A myocytes reveal a lack of Ca2þ release synchronization (via
an intra-SR Ca2þ sensing mechanism) and an ablation of Ca2þ wave speed
modulation (presumably by the same mechanism) by b-adrenergic stimula-
tion. Thus, Ser2808 phosphorylation may change the sensitivity of the
RyR2 for intra-SR Ca2þ. Hyperphosphorylation of Ser2808, as in failing
hearts, may thereby render RyR2 hypersensitive and contribute to increased
Ca2þ leak.
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To probe CICR (Endo, Phys. Rev. 2009), single skeletal muscle cells were
stimulated with artificial Ca2þ sparks generated by spot 2-photon breakdown
of NDBF-EGTA, while their Ca2þ response was monitored by confocal im-
aging of fluorescence of fluo 4FF. The cells had their plasmalemma permea-
bilized. Sparks were applied either inside cells or slightly outside, a method
that avoids photodamage and allows measurement of the triggering [Ca2þ] at
precisely the time when the cellular response is elicited. Frog skeletal muscle
fibers usually responded to stimuli > 1 mM with a propagating, all-or-none
Ca2þ wave. The moving wavefront peaked at 3-5 mM; the calculated Ca2þ
release flux peaked at 50-100 mM/s and the wave velocity was ~100 mm/s
(and slightly faster in the axial direction). In other cases a ‘‘frustrated’’ re-
sponse was generated, which stopped after propagating for 20-30 mm, usually
following progressive reduction in Ca2þ release flux. In striking contrast, the
same stimuli failed to elicit a response when applied to cells of the mouse
FDB muscle. Variants of the stimulus included ‘‘whorls’’ (2-P radiation in
scribbles that covered regions of ~3 mm diameter), involving much greater
amounts of Ca2þ than an artificial spark. Whether placed outside or inside
the cells, even at intensities that caused persistent cell damage, whorls eli-
cited neither the fully propagated nor the frustrated response. These results
directly demonstrate that frog muscle is capable of CICR but do not prove
a physiologic role, as they were obtained on permeabilized cells. In conclu-
sion, mammalian muscle does not have the CICR capability, which other
works have associated with the presence of RyR isoform 3 (Pouvreau
et al., PNAS 2007; Legrand et al., J. Physiol. 2008). Supported by NIAMS
and NHLBI (NIH).1912-Plat
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In the absence of store depletion plasmalemmal Ca2þ permeability in resting
muscle is very low and its contribution in the maintenance of Ca2þ homeostasis
at rest has not been studied in detail. Junctophilin 1 knockout myotubes (JP1
KO) have a severe reduction in Store Operated Ca2þ Entry (SOCE), presum-
ably caused by physical alteration of the sarcoplasmic reticulum (SR) and T tu-
bule junction leading to disruption of the SR signal sent by Stim1 to activate
Orai1. Using JP1 KO myotubes as a model, we assessed the contribution of
Orai1 mediated Ca2þ entry pathway on the overall Ca2þ homeostasis at rest
with no store depletion. JP1 KO myotubes have decreased Ca2þ entry, myo-
plasmic [Ca2þ]rest and SR Ca
2þ content compared to Wt myotubes and unlike
Wt myotubes, are refractory to BTP2, a Ca2þ entry blocker. JP1 KO myotubes
show down regulation of Orai1 and STIM1 proteins suggesting that this path-
way may be important in the control of resting Ca2þ homeostasis. Wt myotubes
stably transduced with Orai1(E190Q) had similar alterations in their resting
Ca2þ homeostasis as JP1 KO myotubes and were also unresponsive to BTP2.
JP1 KO cells show decreased expression of TRPC1 and 3 but over-express
TRPC4 and 6, on the other hand the TRPCs expression profile in Orai1
(E190Q) myotubes was comparable toWt. These data suggest that an important
fraction of the resting plasmalemmal Ca2þ permeability is mediated by the
Orai1 pathway, which contributes to the control of [Ca2þ]rest and resting
Ca2þ stores and that this pathway is defective in JP1 KO myotubes.
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Upon penetration of the human body with infectious pathogens a distinct upre-
gulation of Interferon gamma, an inflammatory cytokine, leads to a high level
expression of the human guanylate binding protein 1 (hGBP1) in the target cell.
Cell biological data yield vague information about the hGBP1’s integration into
host defense, but the diversity in defensive effects (e.g. antiviral and -bacterial,
tumor growth inhibitive) is pointing to a great importance in innate immunity.
The biochemistry of hGBP1 in vitro is well characterized. Beside GTP binding
and hydrolysis a characteristic property of hGBP1 is its ability to selfassemble.
In the course of GTP hydrolysis oligomerisation occurs in a highly concentra-
tion depedent manner accelerating of hydrolysis. Morerover, it was found that
this process involves extensive conformational changes inside the protein.
To study these intra- and intermolecular conformational changes - meaning
changes in the distance - via fluorescence resonance energy transfer multipa-
rameter fluorescence detection under single molecule conditions as well as
other advanced fluorescent techniques were applied. Therefore cysteines
were introduced at distinct positions by site-directed mutagenesis and labelled
with a FRET dye pair and measurements were performed in the presence of dif-
ferent nucleotide analogues. Also, the dependence on the protein concentration
was subjected.
It could be shown that the protein quickly oscillates around the conformation
seen in x-ray data. In the presence of GppNHp or GDP AlFx the molecules ap-
peared to be fixed in the open conformation. Various intramolecular and inter-
molecular distances could be extracted. In the presence of GppNHp either
dependence on nucleotide concentration and protein concentration was found.
These data allow conclusions about the overall oligomerisation dependent
structural and dynamic changes inside hGBP1.
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NS3 helicase from hepatitis C virus (HCV) uses the free energy from ATP hy-
drolysis to translocate along single stranded DNA (ssDNA) or RNA, unwind
double-stranded (ds) duplex, or displace proteins along the track. In this work,
we present a semi-quantitative model for translocation and unwinding activities
